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(549 IMPROVEMENTS RELATING TO DATA TRANSMISSION

(7) We, MuLLARD LiMiTED, 0f Abacus
House, 33 QGutter Lane, London, EQ2V
8AH, a British , do hereby declare
the invention, for which w:nj)my that a

t may be granted to us,

which it is to be performed, to be par-

ticularly described in and by the following
gtatement: —

This invention rr.‘l!ates to television sgc.}:ns-
mission systems and particalarly to a
system which is adapted 40 transmit addi-
tional data within a normal television video

is already known to transmit additional
data vgxythm a :mw de!eldevmon video
signal by using coded signals, -
resenting the additional data, which ammng:
serted into the television video signal for

transmission in television lines that occur nal

during the blanking interval between succes-
sive television frames where no normal frame
pemenl BB CrE asstacce, In the
Trade Mark) system, the transmission of
additional data is effected in lines 13 and
14 on even fields and the adjacent lines 326
and 327 on odd fields of the 625 line broad-
cast ision system used in the United
Kingdom. (B.B.C. Research ent
Technical Memorandum No. PH—1106 and
*“Electronics and Power”, 12 July, 1973 pp
274276, “A broadcast information ser-
mﬂ

The use of the interval between
successive television frames for transmitting
data other than normal frame information is
also known from Applicants’ UK. Patent
No. 1,147,604 which relates to a television
system in which signals which identify frames

of information are transmitted during this signal,

b%m ﬁn'blanking'tuvalbetween
using the in
successive television frames for the trans-

- mission of additional data, only a short

period is available in each frame for this
purpose, so that the bit rate at which ths
data i3 transmitted must be high if a reason-
able amount of additional data is to be trans-
mitted.- Typically, a bit rate of 4.5 M. bits/
sec. during one television line would result

in an average data bit rate of 10.7 K. bits/
For decoding transmitted addi-

ted st the receiver a local
clock waveform which effects synchronisa-
tion of the incoming data bits with the
operation of decoding circuitry. Experiment
has shown that such synchronisation, which
mustmll:l; aecumtfemxen order deeodx::z obtain sub-
stanti €ITOr] i may not
readily be achieved with simple circuitry,
when D is A

poor.
t is also known, for instance from US.A.
specifications Nos. 2,686,220; 3,046,331;
3,676,862; 3,726,992 and 3,666,888; to trans-
mit additional data within the line blanking
intervals of a television video signal, that is,
blanking intervals that occur in the video sig-
between normal line information for
adjacent television lines of a television feld
(or frame). It is with this latter method of
additional data transmission that the pre-
sent invention is ‘E:rﬁwla.dy concerned,
, According to present invention there
is c,iwxoyxded a television transmission system
including means at a transmitter thereof and
means at 8 receiver thereof for producing
from the line synchronising pulses of the
System respective clock waveforms of the
same frequency as the television line fre-
queacy, together with means at the trans-
mitter for producing binary coded data bits
characters to be displayed at
the receiver, and means under the control
of the transmitter clock waveform for clock-
ing these data bits into Iine blanking inter-
vals in the television video signal, at a rate of
only one data bit per television line, for
fraosmission within the television video
means being provided at the receiver
under the control of the receiver clock wave-
form for clocking the data bits out of the line
blanking intervals for wtilisation.

A tel_zvisiop transmissijon system according
4o the invention has an advantage over prior
Systems-in that by deriving the clock wave-
forms from the "line synchronising pulses
whic}xarealrmdvpmsentinﬂ:esystan.no
generators need be provided

these clock waveforms.
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bi-phasal pulses, Vi
.is also euvisaged':’tll’l::In

. panving drawings, in

ac

of vision receiver for

The
sion data bits may be effected in any
b o o Igyﬂpulmgi
s on,

data bits may be
fran by variation of the length of the
colour b where available, that occurs in
each ling | ing interval of a {elevision
video colour signal; for instance, by making
8tzc1esoftheeo!onrbwstr?rmnta
other msgn}gny’ is to nef;a‘ o
o po! to use uency
fcrinmncebmstsofsincwavemodtSaﬁon.
for transmitting the data bits. All or only
some of the television lines of each tele-
vision field (or frame) may be used for the
transmission of the data bits in accordance
with the invention.

A television transmission system accord-
ing to the invention can achieve an average
data bit rate of approximately 15 K. bits/
sec. as applied to a 625 line broadcast tele-
vision system. .

In a television transmission system accord-
ing to the invention, the characters repre-
sented by the transmitted data bits can be
displayed at a receiver as a selectable al-
ternative to the normal television picture
information. According} J'. a receiver for use
in the system would inclu
for ing for di

these characters may be superimposed on,
and thus displayed with, ths normal tele-
vision picture information, or a special re-
ceiver which responds only to the data bits
may be used to display only the characters
whichthaedahbitste%t;smt. .

With regard to the first alternative men-
tioned, it is envisaged that this can be used
for the display of captions anywhere on a
television

The transmigsion of data bits represent-
ing characters in a television transmission
system according to the invention can be
effected in conjunction with the transmission
ofaddiﬁonaltjiamduringﬁeldblankingin-
tervals where the system is thus additionally
eq as in the case of the BBC—

'AX system, for example. Also, a tele-
vision transmission according to the
invention can be 2 broadcast system or a
lc;l:wd—cncun system using a transmission

e

In order that the invention may be more
tully understood, reference will now be
made, by way of wvmle.'to the accom-

Figure 1 shows diag;mx:'n-:-aﬁcally a tele-

* Figure 5 shows diagramma

a system according

e saosadihg v
invl‘gn sﬂm a system according
igure ws a modification of 2;
Fmdmowsawawformwhigqx;mmp-
reseatative of a -television video signal for
ono telovision lins and includes a data bit

anmhtoicshowmpecuve' other wa;
of transmitting data bits; ¥e

to the invention;
Figure 2 shows
75

tically a 'ta'l:;
according to
caption display;

vision recelver, for a system
invdenﬂon. arranged for
an

Figure 6 shows diagrammaticallyia suit-
able transmission format for chamcters

95

anking
signal. These
are applied to the data source
-out data bits as selected by the
data selector 5'. These selected data bits 105
are applied over a lead 9 to the AND-gate
3 where they are gated with the clock pulse
output from the delay unit 2. The output
from the AND-gate 3 is applied over a lead
10, which forms a junction with 110
ifier 1, so that it is
inserted into the television video si for
transmission therewith, output } 11 of
the amplifier 1 being connected to an output
mmne 12 of the television transmitter.

receivetsbown_inFiﬁurez
com, a comparator amplifier I3, an
ANB?:;Mandmlayunitls. The usual
tuning and amplifying circuits and the video
detector stage of the receiver are repre- 120
sented at 16, a data decoder is ted
at 17, a data memory at 18 and a display
screen of thtlzsreceiver at 19. The video og:i
tector stage 16 is ive in conventi
mmmwarwdﬁ?:lzvm&nvidwsigmlm
to produce signals for displaying the re-
ceived television picture on the display
screen 19, this display being selectable by

a viewer by means of a selector switch Si.
The received television video signal is also 130
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ke 29+ ropressas  dabs s oy
ifier 13 which i5 tsa ‘1, say.

in aicondance with e poving of & dhoet 21 b bit 0 - sepresmnd ot & bigias
to reproduce the signal at a corrected d.c. pulse 29" having a ¢ portion below
leval.dmoutputofthccompamﬁurnbuqf ths black level and a following positive por-
connected to ons input of the AND-gate 14. tion above the black level In-Figure 4b,
The line synchronising pulses detected : 16

5
iy
&
H
3
:
&
4
?s &
g’.;gw EB

15K bits per second.

Insmdpe;f using a simple on/off data
pulse. for the transmission of a data bit,
tranemission techniques as ilustrated in
Figure 42 to dc may alternatively be em-
g!oyeimﬁmkadatapul_sem‘isa

-Pp!

hasal having a positive portion
abowthaglu:;levelmdafoﬂoﬁngnega-

a.o, ency pulse can represent a data bit

otmﬁ:ientdmaﬁonmm
transmitted with the colour burst 27. For
the transmission iques according to
Figures 4b and 4c, it be apparent that
in the television transmitter of Figure 1, an
a riate fomm of encoder i3 required at
3, while in the tele-

data bits at the television receiver are de-
rived from the synchronising pulses in the
received television video si it is pos-
sible to extract the data bits a5 long as the
received television Iggxﬂu;e i;se]f remgs in
synchronisation, tead of using re-
ceived pulses directly, these
pulses_g:aybeusedtodriveaﬂy
chronising pulse geeprator which s es
pulses to the delay unit 15.

In cases

television receiver shown in

5 is arranged specifically for eapﬁoﬁi.gg:
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tion address fed to it

E*e

are 32 x 8 bit stores.

wmw.«m' p

&X mrm.(.-m Qming

45

e

register 47 to obtain character mfomanon
from the character generator 44, this charac-
ter information being fed serially from the

register 47 over an cutput lead to the dis-
play screen 19, B‘{esultably adjusting (he
timing circuit 45, data can be

dxsplayed any where on the television pic-

Asmtable transmission format for charac-
ters which form captions for display by the
receiver of Fi 5 is as follows. The binary
codeddaubltsmsmtablfmthe conven-
tiomal ASCII code with 8 bits per character.
The caption display consists of two rows
each of 32 characters, and a single two row

caption is transmitted during two television
ﬁds.Bach honxsﬂatedeverytwo
seconds so that there is a choice of up to 50
different captions for a viewer. The trans-
mmonformat!sshownin?gureﬁ.fmm
which it can be seen that duri

eriod F, between successive field synchron-
1ing pulses Fp, lines 120 and 1284 ere
uﬁlmdfortmnmmngdatabnts. The data
bntsmtheﬁxstsevenhnesl.%—l.%iden-
the different captions, the daata bit in
live L27 fdentifies the caption row, and

vided at the receiver
under the control of the receiver clock wave-
form for clocking the data bits out of the
line blanking intervals for utilisation.

2. A system as claimed in Claim 1,
wherein the tmnsmxssmnofthedatabusns
means of simple on/off transmission at

Ievel or at a percentage of peak white

3 A systun as claimed in Claim 1,

the transmission of the data bits is

by means of bi-phasal transmission using one

bavmg a portion below black level

a l];:o;n'txon above black level and

ving a portion above black

level followed by a portion below black level.
A system as claimed in Claim 1

oo
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95

whemm the transmission of the data bns 100

is by variation of the length of the colour
burst, where available, that occurs in each
line b interval of a television video
colour , a colour burst of one

different lenzth representing a ‘1’ data

5 Asystemasdaimed'
wherein the transmission of the data bits

xsbyn;:mofﬁequenza in Claim

wherein sax!d frequency pulses are bursts of
mnewavemodulanon.

7. A system as claimed in Claim 2,
wherein at a receiver, means are provided
formmthewholeleveloftheback

todeterm!nethepresaneeor
abseuceofadatabltmdepen on the
mtegratadlevelpmdoxd.

8. Asyslemasdaxmedmaam2ax\-
ranged for colour transmission, wherein at
a receiver, means a:eorrovxded for integrat-
ing the whole Ievel of the back porch be-
tween the end of the colour burst dnd the
b@ningof!henomallmemformahonm

the presence or absence of a data
bnt in dependence on the mtegrated leveél
produced. T )

length
ﬁpmenung a 0" data bit and a colour burst 105

110

115
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9. A system as claimed in any preceding
pro-

Chims 1 to 8, wherein at a receiver, means
are provided for ing the charac-
ters ted the transmitted binary

these

on a television picture,

12 receiver of a i transmis-
sion system according to any preceding

B Auansmiuerofa:!cvixiontmns;
system according any one o

Claims 110 11. v
14. In or for a television ission
system as claimed in Claim 1, a transmitter
ially as hereinbefore described with

gugneeml?ignmlofthompanying
18.

stantially as hereinbefore described with
mmmumﬂgma:wgaorworkot
Claits 13, adipled fr Spovaion oih poay
im 15, or tion wi
coded data bits which are transmitted sub-
stantially as hereinbefore described with
reference to Figure 4 or 4a or 4b or 4c of
the accompanying drawings.
B. T. STEVENS,
Chartered Patent Agent,
it e
ce,
g Fas

Printed for Her Majesty’s
Published at The Patent Office, 25

Stationery Offics by Burgess & Son (Abingdon), Ltd.—1977.
Southampton

Buildings, London, WC2A 1AY

from which coples may be obtained.
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